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This paper comprises THREE sections. Section A contains short-answer questions. Candidates 
are required to answer only SIX (6) of the EIGHT (8) questions. SECTION B is a single essay. 
SECTION C is an assessment of a newspaper article. As a guide, you should allow 15 minutes 
reading time, and follow the recommended timing given below for each section. 


SECTION A 


Answer SIX (6) of the EIGHT (8) questions below. Each question is a short-answer question 
and may be answered in note form or dot point. When possible, use diagrams or figures to 
illustrate your answers. Each question is worth equal marks. Suggested working time is 10 
minutes per question. 


1. 


Marine, estuary and freshwater systems all have FOUR (4) major habitats in common. Using a 
diagram, identify and define each of these four habitats. Explain why you would sample these 
habitats separately, and what sampling method would be best for collecting aquatic 
invertebrates from each one. Which habitat would contain the most species of aquatic 
macroinvertebrates and why? 


Stratification of aquatic systems can lead to the vertical layering of the water column and the 
creation of distinct ecosystems that do not mix. Identify TWO (2) causes of stratification in 
aquatic systems, and for each, use a labeled diagram to identify each layer and its physical and 
chemical characteristics. What are the implications for biota stranded in the bottom layer of 
each of your example ecosystems? 


Nutrient regeneration through the decomposition of organic matter is important for the 
productivity of aquatic ecosystems. Define the TWO (2) terms that describe the origin of 
organic matter to aquatic systems. Describe the THREE (3) steps in the decomposition process 
of organic matter in aquatic systems, and explain how decomposition and the availability to 
food webs is affected by the origin of the organic matter. 


Life in aquatic systems requires specific adaptations for survival. Identify a biotic adaptation 
that is shared in common between marine, estuary and freshwater ecosystems, and explain 
how this adaptation helps the organism survive in this habitat. 


Briefly define the THREE (3) main estuarine types using diagrams where appropriate. For 
ONE (1) estuary type, construct a table listing TWO aquatic habitats that you are likely to find 
in this estuary type, and for each habitat, categorise invertebrate diversity and abundance as 
‘high’, ‘moderate’ or ‘low’ relative to a ‘seagrass habitat’ which would have ‘high’ diversity 
and ‘moderate’ abundance of invertebrates. Briefly explain your answers. 


A typical response to water shortage in an area where rainfall and runoff are low and variable 
is the construction of large dams. Briefly describe THREE (3) impacts of damming rivers on 
the aquatic ecosystems downstream. For each impact describe a restoration strategy to 
minimize the ecological impacts. 


Provide a definition for Marine Protected Areas and using examples, briefly outline how 
‘zoning’ can be used in the sustainable management of fisheries, tourism and threatened 
species. 


Predictions for climate changes have identified impacts on aquatic systems. Provide THREE 
(3) examples of hydrologic changes to aquatic systems as a result of predicted changes to 
climate, and for each of these identify how this change will impact on the biota. 
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SECTION B 


Write an essay answering the question below. Draw information from your reading, lectures, 
and practical experience on the fieldtrip. Use diagrams where appropriate. Structure the essay 
carefully and do not use dot points. Suggested working time is 30 minutes. 


9. One theme of this unit is the contrasts and parallels that exist in many habitats and ecosystem 
processes occurring in freshwater, estuarine and marine environments. The littoral zone is one 
such habitat that occurs in all aquatic ecosystems and is an important habitat for benthic, 
pelagic and emergent primary producers. Begin with a definition of the littoral zone, and use a 
diagram to show the location, extent and dominant producers of the littoral zone in a marine, 
estuarine and freshwater systems. Explain why the littoral zone is important to aquatic food 
webs in these three aquatic ecosystems. For ONE (1) of the aquatic systems (freshwater, 
estuarine or marine), draw a simple food web of a littoral zone, identifying the dominant 
sources of organic matter and trophic groups in that environment. Describe the potential 
effects of nutrient enrichment on the food web you have drawn, and outline how you might 
minimise these impacts through management to maintain the health of the littoral zone. 
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SECTION C 


Read the article below and answer the following question. Suggested working time is 30 
minutes. 


10. Assess the validity of the following article by explaining where those interviewed might have 
their facts wrong. Clearly identify each of the errors and state the correct answer. 


SALT MARSH CLOSED TO 4WD TRAFFIC 


14" October 2015. Recent research on saltmarshes at Urunga, northern New South Wales, 
indicates that tourism and four-wheel drive vehicles are impacting upon saltmarsh 
vegetation and severely damaging the ecology of the Solitary Islands Marine Park (SIMP). 
Marine Parks representative Mr Barry R. Reef stated that saltmarshes provide important 
habitats for juvenile fish that were pivotal to recreational and commercial fishing in the Park. 
This has led to the fencing of saltmarsh habitats in the SIMP to minimise 4WD usage, and 
has provoked a furious outcry from recreational fishers and tourists who use the saltmarsh to 
access beaches. Local trawler captain Jean Luc Pilchard claims that saltmarsh closures will 
harm the local economy of towns in the SIMP. "First they closed nearly 99% of the Marine 
Park to all fishing and now they want to stop people fishing off the beach," an angry captain 
Pilchard said yesterday. "Beach anglers have to drive to their favourite fishing spots, and 
must have a 4WD to transport heavy fishing gear, bait, and other accessories. Vehicles 
making tracks pose no threat to ecology of the Park as these saltmarsh areas are not 
connected to the estuaries and beaches, and are full of plants and animals you find 
throughout coastal areas". 


Local council Environmental Officer Sam Phire disagrees. "Saltmarshes are common 
throughout the coastal region and we are only fencing a few key sites, so we will not be 
preventing people fishing off the beaches in the Park. Having fishers and tourists driving 
through and trampling the saltmarshes leads to the compaction of sand habitats and the 
crushing of saltmarsh invertebrates like sea anemones, bivalves, and sea squirts. These 
animals are extremely diverse and abundant, reaching thousands per cubic meter of sand, and 
play a key role in breaking down organic matter so it can be transported into estuaries with 
tides to stimulate foodwebs," said Mr Phire. "If we don't stop the damage to saltmarsh 
ecosystems, the food web of the Marine Park will be irreversibly damaged." 


A scientist from the University of Chenopodia is convinced this is a serious issue and fencing 
is necessary. Professor Hal O. Phyte, a saltmarsh ecologist, said that saltmarshes were an 
important ecotone between marine and estuarine areas that must be conserved. “Saltmarsh 
ecosystems contain unique salt-tolerant taxa not found elsewhere along the coast. In 
temperate marshes such as the one at Urunga, the diversity of plants is much lower than in 
tropical saltmarshes so the effects from walking trails and 4WD access on saltmarsh plant 
diversity would be lessened. In contrast, impacts on saltmarsh invertebrates are unknown and 
effects could not be detected unless specialized equipment such as an Eckman grab sampler 
was used in new research studies.” He also commented that linkages between saltmarshes 
and marine ecosystems were pivotal for supplying grazer invertebrates with organic matter, 
and for returning fine and dissolved organic matter into the ocean. "However, dissolved 
organic matter is of little relevance to any aquatic ecosystem," Prof. Phyte commented, "so 
we are not too worried about this”. 
THE END 


Please remember - This examination question paper MUST BE HANDED IN. Failure to do so may 
result in the cancellation of all marks for this examination. 
Writing your name and number on the front will help us confirm that your paper has been returned. 
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